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A field experiment was conducted to study the sesame based intercropping system as influence by moisture conservation practice. 
Among the intercrops 2:4 row ratio combinations recorded highest yield and yield attributes under different moisture conservation 
practices. Irrigation twice recorded highest yield and yield attributes followed by FYM mulch and dry weed bio-mass mulch. Gross 
income, net income (Rs. ha") and B: C ratio was recorded maximum for sesame and blackgram when grown alone. Sesame + 
blackgram intercropping situation (2:4) recorded higher gross income and net income followed by sesame + blackgram (2:2) 
intercropping situation. Among the methods of moisture conservation practices, irrigation twice recorded the highest gross income, 
net income (Rs. ha‘) and B: C ratio when sesame was grown alone (0.49) but when sesame intercrop with blackgram in 2:4 row ratio 
combination recorded maximum B: C ratio (0.25). The LER value ranged from 1.34 to 1.85. The maximum yield advantages (85%) 
were attained with C4M1 followed by C4M0 (78%). The lowest advantages among different intercropping combinations were recorded 


with Sesame + Blackgram (2:4) (1.81) and Sesame + Blackgram (2:2) (1.67) intercropping. 


INTRODUCTION 
Sesame (Sesamum indicum L.) also known as til is an important and 
ancient oil seed crops belonging to family Pedaliaceae that originated in 
Africa (Brar and Ahuja, 1979; Ram ef al., 1990). It is widely grown in 
tropical and subtropical regions and production is often concentrated in 
marginal and sub marginal lands (Ashri, 1998). India is the fourth 
largest oilseed producing country after USA, China and Brazil. Among 
the oilseeds sesame lies at the sixth position of production after soybean, 
cotton seed, groundnut, sunflower and mustard (National Productive 
Council, New Delhi). It is predominantly grown in Uttar Pradesh, 
Rajasthan, Orissa, Gujarat, Andhra Pradesh, Tamil Nadu, Karnataka, 
West Bengal, Bihar and Assam. The largest producer and exporter of 
sesame seed in 2011 was Myanmar, secondly India followed by China, 
Ethiopia, Nigeria and Uganda (FAOSTAT, 2011). However, the slow 
growth in the domestic production of oilseeds has not been able to keep 
pace with the increasing demand in the country, leading to more import, 
and resulting in high inflation rates. Low and unstable yields of most 
oilseed crops, and uncertainty in returns to investment results from the 
continued cultivation of oilseeds as rainfed, cover and high stressed 
environment crops leading to the situation of high demand supply gap. 
Continuously growing of a same crop over years in the same 
cultivated area leads to ill health of the soil (Benvindo Verde et al. 
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2018) and increases various pest and diseases that can overcome by 
following alternate methods like intercropping, relay cropping, mixed 
cropping and so on. Multiple cropping (i.e., intercropping or mixed 
cropping) plays an important role in agriculture because of the effective 
utilization of resource, significantly enhancing crop productivity 
compare with that monoculture (Li et al., 1999) and intercropping is 
widely accepted as a sustainable practice due to its yield advantage, high 
utilization efficiency of light, water and pest and diseases suppression 
(Zhu et al., 2000). Intercropping is the growing of two or more crops on 
the same piece of land within the same year to promote their interaction 
and it also maximizes chances of productivity by avoiding dependence 
on only one crop (Sullivan, 2003; Amanullah and Amanullah, 2017). 
The suitable intercropping systems might increase the total production 
through efficient utilization of production factors like space, water, 
nutrient etc (Umar et al. 2018; Onuk ef al. 2018). Various intercropping 
patterns of legumes and non-legumes (legumes and oilseeds) have been 
a central feature of many agricultural systems in tropics and subtropics 
(Willey, 1979; CIAT, 1986; Khairnar et al. 2017). Thus major source of 
soil moisture loss through evapotranspiration, a favorable regulation is 
needed to go a long way in overcoming the problem of soil moisture 
loss. Organic manure and mulches play a significant role in soil 
moisture conservation (Rana eft al., 2006; Mathukia et al. 2018). 
Considering the above mentioned reason a study on soil moisture 
conservation practices on yield, yield attributes and economics of 
sesame-based intercropping system was carried out under Terai region 
of West Bengal. 
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Table 1 Yield attributes and yields of sesame and blackgram as influenced by cropping systems and Soil moisture conservation practices 


Treatments Capsules / Test weight Stem yield 
an systems (C) plant (9) (kg*ha) 


oe 87 1541.59 
3 — ee eee 


SS Se 
po __} aig _{__27}_|_1a6.6 | 


Moisture eollasivation 
ee ean (M) 


ee ee 
poe 1351.33 | 
Poe? 1155.33 | 


C1iM2 76.36 1614.25 815.69 815 : 


Seed yield 
(Kgtha) 
785.81 
588.93 
a 14 
———— 102 
a ee 


| 565.82 | 565 | 874 | 82 
632.64 
724.92 
804.44 
32.082 
67.404 


666.44 
740.72 


920.39 
487.33 
503.56 
666.22 
698.59 
543.70 
653.64 
692.85 
* = 


Sesame seed 
yield (kg ha‘) 


Blackgram seed yield 
(kg ha") 


925 
933 
971 
985 
804 
859 
904 
960 


S.Em(+) (CiMi- Gil) 


(LSD 0.05) 
(LSD 0.05) 


C1= Sole sesame, C2= sole blackgram, C3= sesame + black gram (2:2), C4= sesame + Sackgraer a 4), MO=without mulch and Wigston: M1=Dry weed bio-mass 
mulch @5.0 t/ha. M2= FYM mulch @5.0 t/ha. M3= Irrigation [2 Nos- i) at vegetative stage (25-30 DAS) and, ii) at flowering stage (45-50 DAS)] 


MATERIALS AND METHODS 

A field experiment was carried out to study the effect sesame 
intercropped with blackgram as influence by moisture conservation 
practice under terai region of West Bengal. The experiment was laid out 
in a split —plot design with three replications. Four levels of cropping 
system C1l-Sole sesame, C2-Sole blackgram, C3-sesamum + blackgram 
(2:2) and C4-sesamum + blackgram (2:4) were assigned to main plots 
and four levels of moisture conservation practices MO= without mulch 
and irrigation M1l=Dry weed biomass mulch @ 5.0 t ha!, M2=FYM 
mulch @ 5.0 t ha!, M3=Irrigation as and when require were assigned to 
sub plots. The results with the objective of studying the yield attributes 
and yields, economics and land equivalent ratio of Sesame grown as sole 
crop and component crop in intercropping system as influenced by 
moisture conservation practices. The yield attributes are Number of 
capsule per plant, test weight (g), and seed yield (t ha‘!), stem yield (t ha’ 
'), Economic analyses are gross return, net return, and benefit: cost ratio, 
sesame equivalence. Data were analyzed by using INDO-STAT- 
software for analysis of variance following split- plot design treatment 
means were separated by applying CD Test (critical difference) at 5% 
level of significance. 


RESULTS AND DISCUSSION 

Effect of cropping systems and moisture conservation practices on 
yield and yield attributing characters of sesame 

Among the cropping systems sole crop of sesame significantly produced 
highest stem yield and seed yield due to increased plant height (Table 1), 
number of primary branches and yield attributing characters like 
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number of capsule per plant and test weight (1000 seed weight). Among 
the cropping systems, sesame + blackgram (2:4) and sesame + 
blackgram (2:2) intercropping system significantly recorded the highest 
seed yield and stem yield (Table 1). When sesame was intercrop with 
blackgram number of capsule per plant and test weight significantly 
recorded the highest value. Increasing seed rate significantly decreased 
the number of capsules per plant; seed yield per sesame plant (Ahmed et 
al., 2012) and protein content (Caliskan ef al., 2004). Seed yields of 
sesame can also increase on intercropping with soybean and black gram 
(Sharma and Singh, 2008 and Patra and Patra, 2010). Among the 
methods of moisture conservation practices significantly the highest 
number of capsule per plant and test weight (g) were recorded higher at 
irrigation followed by FYM mulch and dry weed bio-mass mulch and 
resulted highest seed yield and stem yield as compare to control which 
recorded the lowest seed yield and stem yield due to severe crop 
competition for nutrients, moisture, light and space. 


Effect of cropping systems and methods of moisture conservation 
practices on combined (Total) yield, total return and sesame 
equivalence 

Due to wide variation in yield potentiality among the different crops, it 
was not possible to compare the differences in total (combined) yield 
among the various sole crops and crop mixtures. However, the highest 
yield was recorded with blackgram (C2), where blackgram was grown 
as a sole crop (953 kg ha!). Among the different intercropping 
combinations, the highest combined yield was obtained with sesame + 
blackgram (2:4) (C4) intercropping situation (1583 kg ha™!) followed by 
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2:2 (C3) intercropping situation. 


Among the different methods of 
moisture conservation practices, the highest combined yield was 
obtained with irrigation (twice) (1763 kg ha"!) (M3) followed by FYM 
mulch (1656 kg ha!) (M2) and dry weed biomass mulch (1531) (M1) 
(Table 1). Total return was recorded to be the highest (Rs.75, 795/-) 
under sesame+ blackgram (2:4) intercropping situations (C4) as 
compared with all the other system of cropping. However, when only 
the sole crops were taken into consideration, the lowest return was 
recorded Rs.35, 325/- and Rs. 47,650/-for sesame and blackgram 
respectively (Table 1). 

Intercropping of sesame + blackgram (2:4) (C4) recorded higher 
sesame equivalence (1684) followed by sesame + blackgram (2:2) (C3) 
(1565) and sole blackgram (C2) (1059) (Table 1). Among the different 
soil moisture conservation practices, higher sesame equivalence (1870) 
was recorded under irrigation twice (M3) followed by FYM mulch 
(1760) (M2) and dry weed biomass mulch (1631) (M1) (Table 1). 
Higher sesame equivalence (1830) was recorded under irrigation (twice) 
with sesame + blackgram (2:4) intercropping situation (C4M3) followed 
by sesame + blackgram (2:2) intercropping situation combined with 
irrigation (twice) (1765) (C3M3) (Table 1). Kumar and Thakur (2006) 
also reported that the intercropping system of sesame + blackgram (1:1) 
gave the maximum sesame equivalent yield and net return. 


Table 2 Effect of cropping systems and soil moisture conservation 
practices on the combined intercropped yield of sesame and 
blackgram, total return and sesame equivalence 


Treatment Total yield | Gross return Sesame 
(Kg ha") (Rs ha‘) | Equivalence 
785 35325 785 
953 47650 1059 
1470 70425 1565 
1583 75795 1684 
| Mo | 1439 69125 1536 
| M1 | 1531 73390 1631 
| M2 | 1656 79180 1760 
ee 84130 1870 
cimo_ | 666 | 29970 666 
CiM1 740 33300 740 
oie 36675 815 
C1M3 920 41400 920 
c2mMo 925 46250 1028 
Cem 46650 1037 
C2M2 48550 1079 
CoM 49250 1094 
C3Mo 1291 62115 1380 
C3M1 1362 65585 1457 
C3M2 1570 75170 1670 
C3M3 1658 79410 1765 
camo 1437 69135 1536 
c4M1 1557 74585 1657 
C4M2 1612 77140 1714 
C4M3 1726 82330 1830 


C1= Sole Sesame, C2 = Sole Black gram C3= Sesame + Black gram 
(2:2), C4= Sesame + Black gram (2:4), MO= without mulch and 
Irrigation, Mi=Dry weed bio-mass mulch @5.0 t/ha. M2= FYM Mulch 
@5.0 t/ha. M3= Irrigation [2 No’s- i) at vegetative stage (25-30 DAS) 
and _ ii) at flowering stage (45-50 DAS)] 


www.discoveryjournals.org 


Effect of cropping systems and methods of moisture conservation 
practices on economics of Sesame 

From the economic point of view 
17458.00 and benefit cost ratio (0.73) was observed in the treatment 
C1M3_ followed by the treatment C1M1 giving net return of Rs. 
11929.00 and return cost ratio (0.56), So, we can say that at C1M3 the 
maximum return could be found and at CIM1 and C1M2 . Gross income 
(Rs ha‘!) was recorded to be maximum (35,361) for Sesame when grown 


the maximum net return of Rs. 


alone (C1). Sesame + blackgram intercropping situation (2:4) recorded 
higher gross income (30,201) (C4) followed by sesame + blackgram 
(2:2) intercropping situation (26,501) (C3) (Table 2). Among the 
methods of moisture conservation practices, gross income (Rs. ha‘!) was 
recorded to be maximum (41,417) when sesame was grown alone 
combined with irrigation (twice) (C1M3) followed by sesame + 
blackgram intercropping situation (2:4) combined with irrigation (twice) 
(C4M3) (35,745) (Table 2). 

Net income (Rs. ha!) was recorded to be maximum (11,431) for 
Sesame when grown alone (C1). Sesame + blackgram intercropping 
situation (2:4) recorded higher net income (5,820) (C4) followed by 
sesame + blackgram (2:2) intercropping situation (2,215) (C3). Among 
the methods of moisture conservation practices, net income (Rs. /ha.) 
was recorded to be maximum (17,458) when Sesame was grown alone 
combined with irrigation (twice) (C1M3) followed by Sesame + 
Blackgram intercropping situation (2:4) combined with irrigation (twice) 
(C4M3) (11,335) (Table 2). Sesame sole the lowest yield (0.456 t ha7!) 
and returns (Rs 8 792). Intercropping in sesame with soybean and 
blackgram increased its productivity by 22.8-32.7% over the sole 
sesame cropping (Kumar and Thakur, 2006). B:C ratio was recorded to 
be maximum (0.49) for Sesame when grown alone (C1). Sesame + 
blackgram intercropping situation (2:4) recorded higher B: C ratio (0.25) 
(C4) (Table 2). Among the methods of moisture conservation practices, 
B: C ratio was recorded to be maximum (0.73) when Sesame was grown 
alone combined with irrigation (twice) (C1M3) followed by sesame + 
blackgram intercropping situation (2:4) combined with irrigation (twice) 
(C4M3) (0.46) (Table 2). 


Table 3 Economics of Sesame as influenced by cropping systems and 
Soil moisture conservation practices 


‘Poleb eon Gh Gross Income | Net Income 
Treatment | cultivation ¥ i. B:C ratio 
0.49 
0.09 
0.25 
0.40 
0.56 
0.27 
0.73 
0.01 
a01 [0.04 
| camz [29310 20079 -| 669 _—| 0.02 
0.29 
0.12 
0.35 
0.06 
0.46 


C1= Sole Sesame, C3= Sesame + Black gram (2:2), C4= Sesame + 
Black gram (2:4) MO=Without Mulch and Irrigation, Mi=Dry weed bio- 
mass mulch @5.0 t hat M2= FYM Mulch @5.0 t ha’. M3= Irrigation [2 
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No’s — i) at vegetative stage (25-30 DAS) and 
(45-50 DAS)] 


ii) at flowering stage 


Yield attributes of associated crop 

Among the cropping systems sole crop of blackgram significantly 
produced highest yield attributing character like maximum number of 
pods per plants and 1000 seed weight as compared to blackgram when 
intercropped with sesame and significantly produced the highest seed 
yield and stem yield. Intercropping of blackgram with sesame resulted 
the highest number of pods per plant under 2:4 intercropping system 
than 2:2 
Blackgram with Maize also showed better growth in terms of number of 
branches and lateral spread along with yield advantage (Pathak and 


intercropping system. Under intercropping treatments 


Singh, 2008). Moisture conservation practices at significantly recorded 
highest number of pods per plant, 1000 seed weight than control plot 
and interaction effects between treatments was found significant. The 
highest seed yield and stem yield followed by FYM mulch and Dry 
weed bio-mass mulch was found at irrigated (twice) plot (Table 3). 


CONCLUSION 

From this study, it may be concluded that sesame grown as intercrop 
with blackgram in 2:4 row ratio combinations and supplied with 
irrigation twice is best for obtaining overall gain. 
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